Abstract: Wildland-Urban Interfaces are in high risk of wildfires. Defensible spaces and home ignition zones are the two main aspects to protect lives and livelihoods of W-UI in the United States, Canada and Australia. Different part of the world has different rules and regulations for W-UI land management. We have discussed the defensible spaces in fire-prone areas, and current ignition zone distances with the fire resistance plant species to save lives and assets in the prominent fire-prone zones (United States, Canada and Australia) of the world.
problems [4] . For resource managers, the W-UI is an important place because the presence of people and structures in or near the wildlands impacts both the resources they manage, and the social pressures they face in managing them. For residents, the outcomes of fire in the W-UI are negative and unequivocal. If they are lucky, only smoke, evacuation, and disruption of ordinary life will result; homeowners who are not so lucky may lose their home and everything in it. The W-UI is a difficult and potentially dangerous setting in which to fight fires because fire fighters are typically trained to fight either structural or wildland fires, but rarely both [8] . Climate change, building practices, and land management are increasing wildfire risks [2, 9, 10] . The W-UI will become increasingly important as more homes are built in W-UI areas and as fire activity increases due to climate change.
Understanding forest fires in the W-UI is crucially important due to potential impacts on land management, economics, ecological relationships, and human communities [11] .
Depending on the area of the country, fire departments might refer to wildland fires as bush fires, forest fires, rangeland fires, or something else; however, they are all part of the W-UI and all pose the same threat to local assets [12] . Wildfires can be caused by nature, such as lava or lightning, but most are caused by humans. Human-caused fires result from campfires left unattended, the burning of debris, negligently discarded cigarettes, and intentional acts of arson. Lightning is one of the two natural causes of fires. There are two types of lightning: cold lightning and hot lightning.
Cold lightning is a return stroke with intense electrical current but of relatively short duration. Hot lightning has currents with less voltage, but these occur for a longer period of time. Fires are usually started by unusually long-lasting hot lightning bolts [13] . The W-UI has received considerable attention because of recent increases in both the number of structures destroyed and the area burned annually by wildland fire [14] . Communities adjacent to and surrounded by wildland are at varying degrees of risk from wildfires. The effects of wildland fire on communities have become more intense, frequent, and far-reaching. Increased development in the W-UI means higher wildfire risk and more suppression needs, costing billions every year. A comprehensive approach to preparedness and mitigation is an effective way to address increasing suppression costs and reduce risk to communities [15] .
Defensible Space
A defensible space is an area around a building in which vegetation, debris, and other types of combustible fuels have been treated, cleared, or reduced to slow the spread of fire to and from the building [16] . Two zones make up the required 100 feet of defensible space. The two zones are: the home defense zone; and the reduced fuel zone [17] .
2.1. Zone 1 # within 30 feet of the home [16, 18] :
 Eliminate all combustible materials such as fire-prone vegetation, firewood stacks, combustible patio furniture, umbrellas, and dimensioned lumber decking. Remove all dead plants, grass and weeds (vegetation), dead or dry leaves and pine needles from yard, roof and rain gutters  Before fire season begins, remove combustible litter on roofs and gutters and trim tree branches (minimum of 10 feet from other trees) that overhang the roof and chimney (10 feet away)  Remove or prune flammable plants and shrubs near windows  Remove vegetation and items that could catch fire from around and under decks.
2.2. Zone 2 # 100 feet out from buildings, structures and decks [18] :
 Use hardscape features such as driveways and paved or gravel walkways or patios to create firebreaks throughout the yard  Plant fire-resistant, low-volume vegetation that retains moisture well and needs minimum maintenance such as pruning and removing dead and dying branches  Separate auxiliary structures such as a detached garage, pump house, pergola, and utility shed from the home by at least 50 feet. Increase the distance if the structure is used for the storage of combustible materials  Comply with recommended construction practices related to fire resistance for auxiliary structures  Ensure that patio furniture is either made of non-combustible material such as metal or is at least 30 feet away from the building. Store patio furniture in a location that is protected from ignition by a wildfire  Place woodpiles at least 30 feet from the building and store the wood in a vegetation free zone such as a graveled area  Store fuel tanks away from a structure at the minimum distance that is required by code or greater and place underground or on a non-combustible pad  Cut or mow annual grass down to a maximum height of 4 inches  Create horizontal spacing between shrubs and trees. Horizontal spacing depends on the slope of the land and the height of the shrubs or trees. For flat to mild slope (less than 20%) it's 10 feet., for mild to moderate slope (20%-40%) it's 20 feet, and for moderate to steep slope (>40%) it's 30 feet  Create vertical spacing between grass, shrubs and trees (Remove all tree branches at least 6 feet from the ground  Remove fallen leaves, needles, twigs, bark, cones, and small branches. However, they may be permitted to a depth of 3 inches.
Zone 3:
Reduce fuels that are farther than 100 feet from the building by thinning and pruning vegetation horizontally and vertically as discussed above. Thinning and pruning in Zone 3 can be more limited than in Zone 2. The goals in Zone 3 are to improve the health of the wild lands and help slow an approaching wildfire. Zone 3 is also an aesthetic transition between the more heavily modified Zone 2 and the unmodified surroundings [16] .
Home Ignition Zone

United States:
The Home Ignition Zone (HIZ) is that circular area of 30-100 feet area around a house. Zone 1 represents the first 30-foot area around a house. Zone 2 represents the 30 to 60-foot area. Zone 3 encompasses the 60 to100-foot area around the house. Reducing ignitable and performing preventive maintenance in these zones are excellent ways to reduce risk of damage or loss due to wildfires. Begin with a complete walk around your house and look for vulnerabilities [19] . Roof and eaves:  Gutters should be kept clean of leaves. The way our homes are constructed in River Place, leaf filled gutters are one of the most vulnerable areas to our homes from wildfires.
Outer walls:
 Brick, stone, stucco or combined masonry materials are considered flame-retardant. Decorative wood-like insets should be flame retardant. If real wood grain is exposed to weathering, maintain with paint, varnish, stain, etc. to reduce exposed wood grain where embers can nestle  Dual pane windows resist heat breakage but can overheat and break, allowing flame entry.
Flammable materials should be kept away from windows so as not to break the windows and bring the fire inside  Nooks and crannies should be free of litter and bird nests. Embers can ignite leaves and litter and generate enough heat to ignite a wooden front door.
Trees, shrubs, and lawns:
 Remove tree limbs that overhang roof and/or eaves. When these trees drop leaves, they will fill the gutters that they overhang. Also remove those smaller branches that approach eaves  If it's attached to the house, it's a part of the house  Keep wooden decks well maintained with paint or stain finish so that wood grain is not exposed.
When replacing decks, consider using materials that are fire resistant 
Australia:
The home ignition zone accounts for flammable items on the lot and around the house. It includes such items as the trees, shrubs, ornamental beds, grass, out buildings, decks, fences, and fire woods items that can burn and/or carry a fire [20] . The home ignition zone also includes the structure itself, particularly construction materials such as wood shingles and siding, open soffits, vinyl soffits, and attached wood decks and fences [21] . Construction material plays a particularly important role with respect to types of ignition. There are three ways a home can ignite: firebrands or embers, direct flame contact, and radiant heat. Firebrands are floating embers generated by burning vegetation or structures that can land on flammable items and ignite them [20] . It is observed that just a single 50-mm ember can ignite a dry cedar shingle and determined that airflow and the trapping of firebrands in small crevices played a critical role in ignition. Based on ignition tests, the critical fuel-bed angle for ignition is between 90 and 135° [22] . Similarly, radiant heat can ignite, melt, or damage materials (e.g., vinyl soffits, siding, and windows), which may expose other flammable materials to possible ignition [21] . For instance, a burning shrub, outside a vinyl window with single-pane glass, may cause the window to break or melt, thereby enabling embers to enter the house increasing the probability of an ignition. To minimize likelihood of home ignition, a homeowner must eliminate the potential for ignition and interrupt the path of a wild land fire as it approaches his/her home [20] .
Researcher suggests a minimum distance of 9.1 m (30 ft.) from natural vegetation on level surfaces and possibly greater than 30.5 m (100 ft.) for house slopes [23] . Aesthetically, it is not necessary to remove all vegetation from residential lots [20] . Ornamental beds should be separated by areas that will not burn (e.g., managed grass); plants should be pruned regularly and dead material removed to reduce fire ladders; plants themselves should be isolated and not overlapping, and beds and plants should be at least 1.5 m (5 ft.) from any structure or flammable materials (Long and Randall 2004). Selection of plant material for an ornamental bed should be based on a plant's flammability characteristic [24] . For instance, plants with low flammability could be placed in beds 1.5 m from the house, whereas plants with high-flammability characteristics would be placed in beds at greater distances from the house (e.g., 9.1 m) [20] . In other words, a homeowner can create an aesthetically pleasing landscape yard but must be aware that it takes only one weak point for ignition to occur during a wild land fire [21] . It is reported that more than 50% of the structures were ignited within 3 h after the main fire front hit the community; 67% of the homes were ignited directly or indirectly by embers; 40% of the structures destroyed were on the perimeter, as compared to 25% in the interior of the community; and defensive actions were effective in reducing losses from more than 37% to 30% [25] .
Plants that are fire-resistant have the following characteristics [26] : Most deciduous trees and shrubs are fire-resistant [26] .
Suggested plants [26] :
Groundcovers:
Scientific Name Common Name Description
Ajuga reptans Carpet bugleweed Groundcover grown mostly for its bronze, purple, Cistus purpureus Orchid rockrose An evergreen with a compact growth habit, greengray leaves, and showy, reddish-purple flowers.
Tolerates wind and salt spray.
Shrubs-deciduous:
Scientific Name Common Name Description It is important to select fire resistant plant material and design your landscape to reduce the risk, while maintaining a functional and water smart landscape appropriate to your growing zone [28] . The HIZ is divided into three zones [19] :
The home and the area 0-5' from the furthest attached exterior point of the home; defined as a non-combustible area. Science tells us this is the most important zone to take immediate action on as it is the most vulnerable to embers. 
